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AMENDMENTS TO THE DRAWINGS: 

Please find accompanying this response replacement sheets f or Fig. 4 
whereir amendments explained in the Remarks presented below are effected. 
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REMARKS 

The application has been amended to place the application nto proper 
confoimance with U.S. patent practice. 

Figures 1-4 are presented and the Examiner has objected K Fig. 4 for 
not containing the legend "prior art". Applicant has amended the figure to 
include the legend. 

Claims 1-6 are pending and multiple dependent claims 4 ai d 5 have been 
objected to for depending on other multiple dependent claims. Applicant 
believes that the amendments to the substantive rejections, discus&Bd below, 
overcome these objections. 

Claim 2 has been objected to because lines 6-7 recite "hide en from 
outside by shielding members". Applicant has amended the claim to recite 
"said auxiliary glass tubes each being disposed in external shielding members". 
Support for these recitations is illustrated in Figure 1 and disclosed on page 9. 

Claims 1 and 2 have been rejected under 35 ILS.C. I02(b • as being 
anticipated by and Claim 3 has been rejected under 35 U.S.C. 10:i(a) as being 
obvioas over MacGregor (USPN 2,512,282). Applicant traverser the rejections 
as follows. 

Applicant has amended claims 1 and 2 to recite "said auxiliary glass tube 
portiens extending parallel to a longitudinal axis of said illuminating glass 
tube" Such limitations are illustrated in Figure 1A, element 5a, ind disclosed 

7 naSSamOUPCHI.*^ 
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on pa;|e 9 of the specification and are not taught or suggested by MacGregor. 
Based on such amendments, Applicant has cancelled claims 3 thrcugh 5 and 
amended claim 6 to depend in the alternative from claims 1 and 2 

Furthermore, Applicant has provided new Claim 7, depending from 
Claiir. 2, which recites "said shield further comprises openings, s.-iid opening 
irradiiting heat from said auxiliary glass tubes, " Support for thess limitations is 
found in the above noted specification text and figures. 

The limitations provided in Claim 7 combined with the recitation that the 
shield is "external" in Claim 2 further differentiate the invention Jrom 
MacGregor. Specifically, MacGregor teaches at column 4, lines 25-50 the 
desirability of disposing the shield 22 internal to the auxiliary glass portions so 
that the shield 22 may act as an anode and shield "the member 16 from 
excessive positive ion bombardment" (column 4, line 40). Based on such 
desirable effects, MacGregor cannot be modified to provide external shields. In 
re Gordon, 733 F.2d 900, 221 U.S.P.Q. 1125 (Fed. Cir. 1984) (,i proposed 
modification to a reference cannot render the reference unsatisfac ory for its 
intended purpose); In re Larson, 340 F.2d 854, 144 U.S.P.Q. 347(CCPA 
1965) (a proposed modification to a reference cannot eliminate a lesired 
feature). 

Applicant respectfully requests a one month extension of t me for 
responding to the Office Action. The fee of $60.00 for the extension is 
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provided for in the charge authorization presented in the PTO f orm 2038, 
Credit Card Payment form, provided herewith. 

(f there is any discrepancy between the fee(s) due and the fe i payment 
authorb^d in the Credit Card Payment Form PTO-2038 or the Fom PTO-2038 
is missing or fee payment via the Form PTO-2038 cannot be processed, the 
USPTO is hereby authorized to charge any fee(s) or fee(s) deficiency or credit 
any excess payment to Deposit Account No. 10-1250. 

In light of the foregoing, the application is now believed to l»e in proper 
form for allowance of all claims and notice to that effect is earnestly solicited. 



Respectfully submitted, 
JORDAN AND HAMEURG llp 




C. Bruce Hamburg 
Reg. No. 22,38?> 
Attorney for Applicants 



and, 




T. David Bomzcr 
Reg. No. 48,770 
Attorney for Applicants 



Jordan ind Hamburg llp 
122 Ea^t 42nd Street 
New York, New York 10168 
(212) 936-2340 
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MARKED SPECIFICATION 
FLUORESCENT LAMP 
BACKGROUND OF THE INVENTION 
Field of the Inventi o n 

The present invention relates to a tube type fluorescent lam}, in which 
5 prevendon of blackening of tube ends provided with discharging electrodes is 
achieved and the same luminance as that on a general portion of th lamp is 
obtain**! also on ends of the lamp. 
Backg ro u n d Art 

Conventionally, a straight tube type fluorescent lamp 50 shuwn in FIG, 
10 4 is frequently used for illumination in an interior of a room, showcase, show 
window, or the like. The fluorescent lamp 50 of this kind is normally 
constructed such that caps 52 provided with two pins 53, 53 are pr )vided on 
both ends of a glass tube 51 in the form of a straight tube. A fluorescent paint is 
coated on an inner wall surface of the glass tube 51 „ the interior of the tube is 
15 filled with mercury vapor as well as an inert gas such as argon gas or the like, 
discharging electrodes are provided at ends of the tube to be electrically 
conneci^d to the pins 53, electrons emitted from the discharging eUctrodes 
strike against mercury vapor to produce electric discharge, and ultraviolet rays 
discharged excite the fluorescent paint to make the same emit light- 
20 [Patent document 1] 
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JP-A^9-63537 

With fluorescent lamps, however, when lighting time elapses, there is 
caused a sputtering phenomenon, that is, a phenomenon that electuGdes are 
gradually consumed and scattered to adhere to tube walls of a glass tube 
5 together with a charged substance, thereby blackening glass tube ends. Although 
such blackening phenomenon 54 shows signs of a service life of a concerned 
fluorescent lamp, a lighting fitting, in which a fluorescent lamp is arranged to 
be exposed directly outside, involves a problem that such blackeniig 
phenomenon worsens attractiveness. 

!0 Meanwhile, since a fluorescent lamp has a discharging characteristic to 

be increased in brightness from positions somewhat distant from discharging 
electrodes, tube ends darken relatively as compared with a general portion of 
the lamp. Further, since rube ends of a fluorescent lamp are proviced with caps, 
dark portions increase. In connection with the problem that tube ends of a 

15 fluorescent lamp darken, Patent document 1 describes an inventions of a 

fluorescent lamp, which comprises electron emitting portions for emitting 
electrons, and support portions supporting the electron emitting portions, the 
electron emitting portions and the support portions being arranged n the 
vicinity of ends of the fluorescent lamp and in which the support portions are 

2 I7S» Maxic^ m c [FCld).*pd 
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MARKED SPECIFICATION 
bent toward the ends of the fluorescent lamp to make the electron :mitting 
portions close to the ends, thus ensuring luminance on the end sides. Also, it is 
described that according to the invention, the support portions are bent toward 
the ends, whereby blackening of the ends of the fluorescent lamp is 
5 correspondingly suppressed. 

Assuredly, although Patent document 1 describes the effect of 
suppressing blackening on the ends of the fluorescent lamp, blackening itself 
cannot be prevented and worsening of attractiveness is not still dis; olved since 
blackening progresses with the lapse of time. 
10 BRIEF SUMMARY OF THE INVENTION 

Hereupon, it is a main object of the invention to prevent worsening of 
attractiveness due to blackening by hiding at least blackened portiais from 
outside to make visual confirmation thereof impossible although it s impossible 
in a cu Tent technique from the characteristics of fluorescent lamps to prevent 
15 blackening on ends of the lamps and to provide a fluorescent lamp, in which 
insufficiency of luminance on ends of the fluorescent lamp can be concurrently 
dissolved. 

To solve the above problem, the first aspect of the i nvention as claimed 
in claim 1 provides a fluorescent lamp comprising a plurality of discharging 
20 electrodes in a glass tube, and wherein the glass tube comprises an illuminating 

3 /7R53 MartcOspcc {PC14).wpd 
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MARKED SPECIFICATION 
glass tube portion coated at inner wall surfaces thereof with a fluorescent 
substance and functioning as an illuminating body, and auxiliary glass tube 
portions provided contiguous to the illuminating glass tube portion, and wherein 
the discharging electrodes are not provided in the illuminating glass tube portion 
5 but mounted in the auxiliary glass tube portions. 

According to the first aspect of the i nventio n as claim e d in c laim 1 » 
auxiliary glass tube portions are provided contiguous to and separate from the 
illuminating glass tube portion functioning as an illuminating body, and 
discharging electrodes are provided inside the auxiliary glass tube f ortions. In 

10 the cast; of adopting this configuration, there is a need for the construction, in 
which structural portions of a lighting fitting, for example, the auxiliary glass 
tube portions are inserted into recesses to be hidden from outside ir a state of 
the fluorescent lamp being mounted on the lighting fitting, or the construction, 
in which the auxiliary glass tube portions are hidden by shielding ir embers 

15 provided on the lighting fitting, as described later. 

With the present fluorescent lamp, even when a blackening phenomenon 
due to sputtering occurs in the vicinity of discharging electrodes, sx ch 
blackening phenomenon occurs in the auxiliary glass tube portions, and the 
auxiliary glass tube portions are hidden from outside, so that a fluo escent lamp 

20 can keep its outward appearance until its service life expires while t remains 
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MARKED SPECIFICATION 
clean. Also, since some distances are ensured from the discharging electrodes to 
the illuminating glass tube portion, the characteristic, in which briefness is 
increased from positions somewhat distant from the discharging electrodes, is 
conversely made use of in fluorescent lamps, so that uniform lumiiance can be 
5 ensured in the illuminating glass tube portion. 

Subsequently, the second aspect of the inventio n as claime d in claim 2 
provides a fluorescent lamp comprising a plurality of discharging electrodes in a 
glass tube, and wherein the glass tube comprises an illuminating glass tube 
portior. coated at inner wall surfaces thereof with a fluorescent substance and 
10 functioning as an illuminating body, and auxiliary glass tube portiens provided 
contiguous to the illuminating glass tube portion and hidden from cutside by 
shielding members, and wherein the discharging electrodes are not provided in 
the illuminating glass tube portion but mounted in the auxiliary gla.;s tube 
portions. 

15 The second aspect of the invention as claimed in claim 2 i s iirected to 

using the shielding members to hide the auxiliary glass tube portior s from 
outside, as contrasted with the first aspect of the inventio n a& claimnJ in claim 
■t. Accordingly, even with that lighting fitting, in which a fluorescent lamp is 
exposed wholly, the blackening phenomenon generated in the auxil ary glass 

20 tube portions is not visually confirmed from outside but a fluorescent lamp can 
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keep its outward appearance until its service life expires while it remains clean. 
In addition, the remaining effects are the same as those in the first aspect of the 
inventio n as claimed in claim 1 . 

The third aspect of the inventio n -* as - eUiined m claim 3 p rov des the 
5 fluorescent lam p of the first and second aspects of the invention according to 

claim 1 or 2 , wherein at least 10 mm or more is ensured for distances from the 
discharging electrodes to positions of boundaries between the ilium: nating glass 
tube portion and the auxiliary glass tube portions. Since a blackenirg 
phenomenon due to sputtering occurs frequently in the vicinity of discharging 
10 electrodes, distances from the discharging electrodes to the illuminating glass 
tube portion are made 10 mm or more whereby it is possible to effectively 
prevent the blackening phenomenon due to sputtering in the illuminating glass 
tube portion. 

The fourth aspect of the inventio n - asiUimed in claim 4 provides the 
. 15 fluorescent lamp of the first through third aspects of the invention- ? ceordtng to 

any o ne. of claims 1 t o 3, wherein the auxiliary glass tube portions ;xtend within 
a lengthwise dimension of the illuminating glass tube portion to be arranged in 
parallel along a lengthwise direction. 

The fifth aspect of inventio n as claim e d in claim 5 provide; the 
20 fluorescent lamp of the first through third aspects of the invention- according to 

6 f7M3. Martced spec (PCM).wpd 
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MARKED SPECIFICATION 
any one o f claims 1 to 3 , wherein the auxiliary glass tube portions are arranged 
along ;i direction perpendicular to an axis of the illuminating glass tube portion. 

The sixth aspect of the^ inventio n as elaimed in claim 6 p rovides the 
fluorescent lamp according to the fourth aspect of the inventio n ckim 4 . 
5 wherein a filling material is filled into gaps between the auxiliary {lass tube 

portions and the illuminating glass tube portion. Desirably, reinfor:ement of the 
auxiliary glass tube portions is achieved by filling a filling materia, into gaps 
between the auxiliary glass tube portions and the illuminating glass tube 
portior.. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Accompanying the specification are figures which assist in illustrating the 
embod mcnts of the invention, in which: 

FIG. 1 is a partially fragmentary side view showing a fluorescent lamp 
1A according to a first embodiment of the invention; 
15 FIG. 2 is a partially fragmentary side view showing a fluorescent lamp 

IB according to a second embodiment of the invention; 

FIG. 3 is a partially fragmentary side view showing a fluorescent lamp 
1C according to a third embodiment of the invention; and 

FIG, 4 is a side view showing a conventional straight tube t^pe 
20 fluorescent lamp. 

7 ftttt Maitad apee (PCI4).wpd 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the invention will be described in detail below with 
reference to the drawings. 
(First Embodiment) 

5 FIG. 1 is a partially fragmentary side view showing a fluorescent lamp 

1 A according to a first embodiment of the invention. 

The fluorescent lamp 1A comprises an illuminating glass tube portion 2 
coated at inner wall surface thereof with a fluorescent substance 9 ;md 
fimctio ciing as an illuminating body, and auxiliary glass tube portions 3 

10 provided contiguous to ends of the illuminating glass tube portion : and hided 
from o Jtside by shielding members (cover members 5, or the like) 

While the illuminating glass tube portion 2 corresponds to an ordinary 
fluorescent glass tube coated at inner wall surfaces thereof with a f uorescent 
substance 9, the invention specifically adopts a construction, in which 

15 discharging electrodes are not mounted in the illuminating glass tube portion 2, 
which functions as an illuminating body. The illuminating glass tut-e portion 2 
has a tube diameter A of about 12 to 25 mm as in ordinary fluorescent lamps. 

Since the auxiliary glass tube portions 3 provided contiguous to the ends 
of the illuminating glass tube portion 2 do not serve as illuminating bodies, 

20 there is no need of coating a fluorescent substance on inner wall surfaces of the 

8 [7&i > MV*«£1 spec (PC14) .wpd 
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MARKED SPECIFICATION 
tube portions but a fluorescent substance may be coated thereon foi the reason 
in, for example, manufacture. In the example shown in the figure, the auxiliary 
glass aibe portions 3 comprise a connection tube conduit 3A for ccinection to 
the illuminating glass tube portion 2, and a discharging electrode irount tube 
5 conduii 3B for mounting of a discharging electrode 4, Here, preferably, the 
connecion tube conduits 3A have a length of about 1 to 5 mm, and the 
discharging electrode mount tube conduits 3B have a tube diameter of about 6 to 
20 mm and a length of about 30 to 50 mm, What is important in th: constitution 
of such auxiliary glass tube portions 3 is to ensure that a separation L from the 

10 discharging electrode 4 mounted in the discharging electrode mouw: tube 

conduii 3B to a boundary between the illuminating glass tube porticn 2 and the 
auxiliary glass tube portion 3 be at least 10 mm or more, preferably 15 mm or 
more, more preferably 20 mm or more, and still more preferably 3D mm or 
more. If the separation L were 10 mm or less, the blackening phenomenon even 

15 in the illuminating glass tube portion 2 due to sputtering and blackened portions 
would be visually confirmed from outside, As shown in a left side portion 
(outsidi: drawing) of FIG, 1, cover members 5 made of stainless sttel, resin, 
heat-resisting resin, or the like are provided on the auxiliary glass tube portions 
3 to visually hide the same from outside. In the case where a stainless steel 

20 sheet or the like is used to make the cover members 5, it is desirab:e to provide 

9 f7BS3 Marked spec (PC14).wpd 
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openings 5a at appropriate locations as shown in the figure, thus rediating heat 
generated by a concerned fluorescent lamp. Also, in the case wheri a resin, a 
heat-resisting resin, or the like is used to make the cover members 5, it is 
desirable to beforehand fabricate casing-shaped cover members 5 £ nd to put and 
5 mount the cover members on the auxiliary glass tube portions 3 af er the 
illuminating glass tube portion 2 and the auxiliary glass tube portions 3 are 
joined together. 

Also, it is desirable to achieve reinforcement of the auxilia y glass tuhe 
portions 3 by filling a filling material such as silicone or the like at least into 
10 gaps M between the auxiliary glass tube portions 3 and the illumirating glass 
tube portion 2. Alternatively, a filling material such as silicone or the like may 
be filled wholly into internal spaces of the cover members 5. In this case, 
reinforcement of the auxiliary glass tube portions 3 can be surely ichieved and 
heat is radiated from external surface of the cover members owinj; to thermal 
15 conduction through the filling material. 

The discharging electrodes 4 comprise lead-in wires 6 and a coil 
filament 7 coated with oxides of alkaline earth metal or the like, End it is 
possible to adopt a way to mount the discharging electrodes withi l the auxiliary 
glass tube portions 3 while using various known stems such as a tlare-type 
20 stem, a button stem, or the like for supports, or a way to providing sealing by 

10 r. m ww*ta spot |Pcn).»T>it 
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crushing glass ends while melting the glass ends in a state, in whict the lead-in 
wires are taken out, without the use of stems. The caps 8 provided with 
terminals, which are electrically connected to the lead-in wires 6, cm assume a 
shape of an optional cap selected from a bi-pin type (G type) showi. in the 

5 figure and having two pins, recessed double contact type (R type), in instant 
start tyipe (F type) having a single pin, or the like, prescribed in JIS C7709 
Standard. In the example shown, the discharging electrodes 4 are inserted and 
mounted in a direction (side wall surface) perpendicular to a longit idinal axis of 
the auxiliary glass tube portions 3, but the discharging electrodes 4 may be 

10 inserted and mounted from end surface sides of the auxiliary glass cube portions 
3 as in common straight tube type fluorescent lamps. 
(Second Embodiment) 

Subsequently, a fluorescent lamp IB according to a second embodiment, 
shown in FIG. 2 constitutes an example, in which auxiliary glass tube portions 

15 3 are connected in a direction perpendicular to an axis of an illummting glass 
tube portion 2. The auxiliary glass tube portions 3 are covered by :over 
members 11 to be visually hidden from outside. Also, at least 10 rim or more is 
ensured for a separation L from a discharging electrode 4 to a bouidary 
between the illuminating glass tube portion 2 and the auxiliary glars tube 

20 portion 3. Further, in the example shown, caps 8 of a bi-pin type vith two pins 

11 nB 3 Viftritedspec [PCHj.wpd 
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are provided on ends of the auxiliary glass tube portions 3 while th ; cap$ may 
be of an instant start type with a single pin, or caps of a contact type may be 
provided on sides of the ends of the auxiliary glass tube portions 3. 

Although the fluorescent lamp IB has a large dimension in i direction 

5 along a minor axis of the illuminating glass tube portion 2, the blackening 

phenomenon due to sputtering occurs in the auxiliary glass tube po rtions 3 as in 
the first embodiment and does not extend to the illuminating glass lube portion 
2, so that the fluorescent lamp can keep its outward appearance un il its service 
life expires while it remains clean, As for the remaining construct >n, the same 

10 reference numerals denote elements having the same functions as tiose in the 
first eribodiment, and an explanation therefor is omitted. 
(Third Embodiment) 

A fluorescent lamp 1C according to a third embodiment, shown in FIG. 
3 constitutes an example, in which ends of an illuminating glass tuoe portion 2 

15 are bent in a L-shaped manner and bent portions constitute auxiliaiy glass tube 
portions 3 provided therein with discharging electrodes 4. In this nanner, the 
auxiliary glass tube portions 3 may be formed integral with the illtminating 
glass tube portion 2. As for the remaining construction, the same reference 
numerals denote elements having the same junctions as those in th j first 

20 embociment, and an explanation therefor is omitted. 

12 f7ff 3 Matted spec JPCHf.^pd 
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(Other Bmbodiments) 

(1) While the auxiliary glass tube portions 3 in the first to ttrird 
embodiments are hidden from outside by the shielding members 5, 11, the 
auxiliaiy glass tube portions 3 may be made not to be seen from outside by the 
5 construction, from which the shielding members 5, 11 are omitted, and in 

which structural portions of a lighting fitting, for example, the aux liary glass 
tube portions 3 are inserted into recesses to be hidden from outside in a state of 
the fluorescent lamp being mounted on the lighting fitting, or the construction, 
in which the auxiliary glass tube portions are hidden by shielding Members 
10 provided on the lighting fitting, may be adopted to prevent the auxiliary glass 
tube portions 3 from being seen from outside. 

(2) While the auxiliary glass tube portions 3 in the above embodiments 
are hidden from outside and thus blackened portions are not seen Irom outside, 
insufficiency of luminance on those ends of the fluorescent lamp, vhich are 
15 liable to darken, can be compensated for by, for example, coating a fluorescent 
substance on interiors of the auxiliary glass tube portions 3 and having the 
auxiliary glass tube portions 3 functioning as illuminating bodies. 

As described above in detail, according to the invention, a . least 
blackened portions are hidden from outside to make visual confirriation thereof 
20 impossible whereby a fluorescent lamp can keep its outward appearance until its 

13 Marked spec <PClfl>.wpd 
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service life expires while it remains clean. Concurrently, distances from the 
discharging electrodes to the illuminating glass tube portion can be ensured to 
dissolve insufficiency of luminance on ends of the fluorescent lamp. 

The present invention may embodied in Qftgr specific, fteffij without 
5 ^parti ng from i« s pirit or esse ntial characteristics The described imbodiments 

* rP ,n bg considered in a ll aspects only a. illustrative and not as restrictive. 
Tho «c.-, pe. of the invention is. therefore. inriicfttH hy t he appended claims and 
,W ^mhimtion in w*^ nr in nan r ather than hv the foregoing .lescnption. 
All chnn pes that come within the m ining and ranff of equivalent of the. 
10 claims are to he embrace d within their scope^. 
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